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*ttS L £fr 5 -fc >X 7 > T'IhIK t . 

7-u>xmjEss£^&£. £#u 

r a v- * o a &ftm<ojjftt>mix.mvtm <o t g 

mJ££flnAfcSJ££. WIS 'J 7 r l/>XtEtUTM 
BMa^'J-feJUtt. W^Sb^^X^coy— X>Sg 

t«s-r*«*»«?Kf3&«iwaEey h«±»c«E*tBsn« z. 
tkz&iT'&znzm^mmz. mm±>xT>^m 
ee* * u -t:;^e©m^tiBE©^*m urn ^sjE^ig^ 

[w*«3] m#m2tz$m<D i &mnt** : £<)gimiz 
y-h^dtmio^s-^-Kfccttissn. y-x 



2 

iBJgiwys-ir^wy-xig^icj&i&sn. KK> 

© t> -5 -^(om^am 2 © ? s - -r v- v mzt&m. 
s nx ^ * c t &¥t®. t r z &mn<* * * u 

fltfiem 1 ©^s =e u -tr;i^ sate* ^ y -t;ptH— 
■©sw xmm-?&z> z, t&&mt-?z>&mm#* : E u 

iffifeSSI2©ys--*t y-fe;P©*W^>;5>;^ h7>v 

flfrte^2(Dy = -^^u-t:;i'©^^A->^(c. sftMft: 
^ r t\*s 9 (D-mmmft&Lft&m ^tz z. t z&m t-r 

m#m7] mxmsiznmn&mn&x^vmBiz 

H&tsm 1 e>y s - ^ u -t ;ucd h 7 > x ^ t &mn# 

s^2coh^>^x^cDH : w-f >^Aigasn. mm 

2 e> h 7>v J X^coy-x^{c^(DSJI«-^x.sm 

[ISJ}?S8] si*3B7(Cl2®OT^««i:^^'J^gtC 
BfJfEMI2 (7) h 7>v'X5'coy-Xj®TtC^Snfc:{s^ 

^ ic# a 6 n s mzm \z «t o t fttrte-t > x 7 > zfmm & 
±.\Biz>W£*mg!i2nz> z. t z&mt-r&i&mnft**: 

imxm 9 ] it Mm 3 ntztem&m 1 \z^M.<r> ii mm, 

mwm 2 = - ^ t U -fc ;uco h ^ > v>x ^ <h + r n -> 
>^x^wy-x^{c^wiiffi^^-x.sm2(Dm^ 
im*m 1 0 3 m*m 3 ici2is«)^gf««c^* u 
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7Kl:WL. fWE-fc >X 7 1 ^£tztem&W>V 

m&m 1 3 ] m&m. z {zumosmmw*^) 3km. 
m$^2<Dys.-zfu— h^romffs-^ i common- 

^£Sg2<omffiU^;i4cS»T£K®i#g:£#L. mrte 
HI 2 CD;? 5 1 <DniI.l"<)\'fr <=>f§ 2 CD 

ni£)/'<.)wzmm2tiz>z.t\zj:-DTmtt>*T>7 

[0 0 0 1] 
[0 0 0 2] 

[fie*CDftffi] ifffp. SWa^^Rtt (PTZ) & 

'J .SO »SdfP»COtiTI51^-r-5. 
[0 0 0 3] 09»C. l^©h7>yX^tn©^ 
ift+t/txi'Ti^Sn^^* 'J -frJl>[5|S8 (WT, l 

«WL, V-X^Kti&lSStt^/lv-^FCCD- 

-hiPL^MSntt>5. "7— Ki&WLCDmJEICcfc 

E&LT. ^-*CD8#iA^/^ffiL#rTfc>*l-5. 

[0004] 01 ok. ^«^+v/^->^Fcopgm 
^i5i««:*r/v>^Fcro»^. -en-^n 

A. BCDttgUCfc-Sig&S:^-:?" 1" . =T-9" 0" 



4 

^FC©^@F B 1lCVewmm^^tt-5<i:. 5=-^" 
1" ©«^tt^«(*^Y/V>^FC*^Sl oic^-r 

9" 0" CD*§-&lCte. ^Ift+tAyiTCA^il 
0{C^-rQo<0«^*f-y hi^BL±lrai^$ns. C 

v /■? (,^c * =e u gg-eti. &g§m#* A- /t 
wz&cx^z>ftm&7 : -?&&ftVT^2>rzib. mm 

[0005] ±m<Dm9iz7ji\src&oteiT/'icm* 

^ 'J ^tz** 'J ±>l>7 cDgp#lHl8&?aj£0 1 

1 tC^-T. 011 Kii^T. MC 1 1 ~MC n 1 , MC 
12~MCn2li^ : tiJtJK TC 1 1 te^'J-fc.'l'M 

c i i \z$mti2> h7>^^. fci lii^tu-t;!' 
mc i i ic-^sn^^iis^-v/tv^. pci, pc 

20 2 «t:-y h^yj^-V-^lUK, DC 11, DC 2 1, 
DC 12, DC 2 2«'J 77 U>X^JEfS£[Hl8&. SA 
MP 2«^®jli4iS[HlK-C t fe-2)tC^ro-t>XZ>yiHlK 
WLl~WLntt7-K^. PL1~P 
Lnli^l'-hi> BL1, /BL1, BL2, /BL 

2 tttfy h^. P BLIlh'-; MHyj^-r— ^tUWfll^ 
£L VBPIit*yhyUft--/t)E8, DWL1, D 
WL 2fi'j7rU->XS)E^±liIiK©Jiaim^i®. SEH 

[0006] ^^E'j-fe;U/o^©m^JE«. mz-ii**: 

so 'j-t;i^MC 1 l^'M^^tifc^^-JcJi, fyh»BLl 
l±K5m-5. ^fflh'<y KSBL 1 llCinfcf^l 
J£#" 0" 1" (CtBS-r-S^fCOViT 

/BLliC^^-B-^Ctf. •fe>X7 , >^l3««>J: 

xmiEli, 0" fi:tfft-r<&gt&ttLflre 

matr-?" i" (c#j£t-£gt*aiutt)EcD*BSjcD« 

[0 0 0 7] 01 2(C. HI 1 K^bfc^'J-fe^Tl' 

1 9 9 4^2^»@^^iHiKa^» 

(International Solid-State Circuits Conference, I 
SSCC) ; f'S!*268H~269M{C3S'<e»nT^-5^tCScJ 
l>tt»4. WT. 01 I43<fctf01 2^#,^LT. -7- 
KlWLl^IKSn. ^tUtMClllcaiLfc 

^njf^ico^TiftBjT-s. ^«t*5, w&-r2>m<Dmizt$ 
50 vm&n-t&fr'bQy&ztizmmmfc. ztzte**:>j&m 



(4) 



1 1 - 1 6 3 7 7 



5 

<hu avwov l" i;:4B3T«L"*;ur*SJa«EE& 

T5. ##ttt, il2»©~®©S|S«7 

■fjfilT©. 5IOT#*WV>j'FCl 1 OttffiSrPJH* 1 
w^TSBlc^T. 
[0 0 0 8] SI 2*. ®~®<afflRSJ«;* : Er , J-fe,H'7!>*if> 

^-*£^*aiTi&fre&*„ $t. ®©pg-!?i:7 m 

yj r — i^Jfllff *l P B L * D V U^JMcT-S d <h Id 

.to. hb^u^*— s**iki*ts. ::t«, t' 

[0 0 0 9] ^tC, ®0>NlC&t>T. 9-HIWL 1 £ 
?V- h&PL 1 ^n-^ti/w i^;nc±tf. ^'J 
tMC 1 l;5^f7 hiBL l-kK^-^ffiTlT 
•5. I^KHC. ^t'JtMC 1 2 "E> k* •;/ h§BL 2 

ci l^sffiTjsn-s^-^m^i. ^s^+^/v> 

^FC 1 1 ©»«i«SltC^DT#*0. iai2T«-^J 

»tfc*tfy hii/BL gH«m^ 

DWL2fCj;0, U7rl'>xmSE%Sfe[ElSSDC 2 lrt> 

[0010] 'J7r l^>XttlE5:^±bfcm. ©CDJ53RU 

hiBL 1 tf7 hiH/BL 1 £CDF B 1©^mJBE£, 
-fe>xr>yiHl8SSAMP mtSWWBti. 

[ooii] wK@>~<B><Dmz&\,*Ti*, mfrtiUsfz?" 

€»A^J 5*1-5 * ^ =E U ■fe;KCS#j^t5'«^{C(i. 
©oaUF^C. f-y hiBL l*5<ttXf-y hU/BL 1±0Q 

mjMV>Wift*fto. DO 
[0012] ®<D^IC*31>T. ^1/- hi&P Ll^D 

lsl&SW{s^SE£nOl^;U£T-5C£K e k9. -fc> 
XT>^IhIKS AMP 1 Sr^fStttU £ etct: -y r-igl 40 

vfflwmn pbl^/w i^jut lt e -y h 
wi fca-y-u-^ucTtf. H7>yx?TC 1 

iUCLT^'J-feJUMC 1 l'MD7?-feX»f££5S7T 
•5. 

[0013] err. ±a?w[si!Siiif^t. mmm*w 
^?<»&tii£<nmmz-D^T®m-?z>. mz.it. mi 2 

q><D<®<Dmffl-C. 7-H«WLUMU^I'i:LTh 50 
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7>yX^TC 1 1 £3Jj§5-B\ yi/-MiPLUA 
-f U^Pt-55l^±lf fctfffite. SI 0tC*3tt-52!&mtt: 

•5) . C0>i:£. «^fQi*fcti«^Qo^t*-y r-i&BL 

i" . o" w^-rn^ieissnT^fe^^-cfe. mm 

T. " i" Sfctt" o" oEPWrSftt*. fCT, §S 

^m^tifc" i" , " o" 7-?izfcCT. mmnfr* 
?zwzm-?wimwmtti.z><. z.v>wim^ 112© 

@<aMffiWi(jf£{;:*§ST5. DD 
[0 0 14] 01 Ii3<fctf01 2tr^bfcWT 

)v<Dm-umm-rz>z\nzjzQ. tntft*t/v>^©s 
sffiF H nciEft^r6]wm/£^*Hte,n-5«j:-5(cL.. mm 
mn.w**rtis5'\zitii,. " 0" , " 1" n-rtio^- 

wvvt^-i vov<»$>T%nmzi,, t*y 

wOW\,£>\-i V^)Va>mi:mW)t^z\h-V. mmm 
ft* r A -> 9 <D mMWft (CIEft M#[6]©flJE £ 5 C 
££^ftgtcT£<i^o;taf1^i£fc<&3. £0)J:-5ftf!l 

f^*s:ro^jtt. 1 9 9 4^2^ ^mn^vk 

(International Solid-State Circuits Conference. I 
SSCC) iMggi368H~369H{CKe^e>nT^-5. 013 1c 

•r. mmizm^z>&mz-z>^T. mcm^mz 
^^Tizttizmw&m^z&mtf&zm&MMt'tnfsi 
w*%m-?z>z\tt.-?z>. 

[0 0 1 5] 01 3{C*5V^T, EB 1, EB2ttfv h 
y^FCl 1 6Q#ffi£^-r. £Jt.T. 0 1 3 &&Zfim 1 4 

vtLifimvizti. /*u-tr;i/Mc 1 1 tcaa 

[0 0 16] ST. ©roffiFalT. t*7 h-^^'J^ 1 ^-^ 
SliiJiai^PBL^n^l/^^tcT^CttCfcO. f-y h 

r- yfEVB Pttftfiiifit LXl)|i. ^ctc. ©«)F B 1 

C 1 h^BL 1±.IZt- 9 ZMJl-rZ. CZ. 

P L 1 At* FolSii (EtT. Vmtn) {cSfctlfeSi 
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fCH. iJ7r U>xmffi%£IeIS§DC2 1 fCckoTigtt 

«SBL 1 tt'-v hH/BL 1 <fc<DF<3»M«JE£-t:>X7 
>^@gSS AMP 1 TMlftiiH-r-S. 
[0 0 17] 'Jggfl-gB^SATJL.Jfc^-^S:;*^ 

-9iz*tm-rz>mi£&\iv hsbl i hsi/ 

[ooi8] <5>ormztmT. -t>xT>7iE}&mwm 
n s e & a <■? woitt-r & z. t <c«t o -tr >x t > ^iHigS 
sAMPUMttm. stuc, t'7h«m7>x 

USSHI^EBL^/Wl/^tbT, f7h»BLl$ 
(CfcO. StSttttt+r^v^FC 1 1<D#S£. 5 s —* 

isffiexxxnmntkmzmT c t^-e^-s. 

[0 0 19] ©WffiFalT^— h'SWL 1 «rn^U^;Kc 
TW\ h5>yX^FCl 1 £#3?il«fcb7c&, ©«W 
MTlfy hSBLl, /BL1 SrSifcS&K: LfcttSlK: 
LTMC 1 l^roT^-tXidf^^^T-r-S. 

[0020] mmm#*Y/<i>'?fr<bWi&-ih2nz>mn 
&mnfc**sti'5'o>mnMfflizfri l ie>ft2>n 
jEffitcft#b. -asic mnmriiHzfrv znzm&mrf 
^^am^m^h^^K 9ttz^t^m<D^ot^ 

mffiF B i^*Hte>n^®jEtt. zfv- hmmfeni££ try 
nn&&. ±>xt yzftfiEijiiZT-* 

tf. yu-h-^<D^mJE&«j!imE£<Dl/2 lc. t'-> 

[0 0 2 1] CdST5£'<T#fc«fc5lC. ^ 

— ^t-fc>X7'>yiHlBT«JB-ra«kCtt. l J77l'> 
X t «:Si)E*K4t5 C t WgT»5. t©'J7 7 
W>X«ffif!^llIg&a)a«:«flJi:UT, atrffiroXSIt (19 
9 4 ¥ 2 ©H«:jR^I5l»ffllS#ai : PK*368H~369 

[hiss^^l. 01 &\zt<nm^<r>m^^ s>a^*— 
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[0 0 2 2] 01 DC1 1 £DC 2 ltt'J 

7r w->xii£E^*iHiK-e. mzcom-s. it/ic 

<h*^. y=-^ ; &'J-fe;W<!:t)li¥tfnTt^-5. DTC 1 
ltDCT21. DFC1 ltDFC21tl frtl^tl 

DTRl ltDTR2 1 1±. ^ 5 — ;* ^ ' J "tl 

SAMP 1 teCMOS-f WN'-^^MS^ 

7>vX^DTR 1 I*iyh7>-/X^DTR2 U 
lfcWr*e*t. SAP. SANfi-t>XT>yiaKO^J 

[0023] a i stc^-rys— ^^rU-fe;HCj:^)U X 
tt/V^FCl 1 ^fJ-fc.fl'WlMiWMr* 

20 ftOTFsitc ai 7tc^TJ:5&iis#£#fctr5±oict8: 
fe-?z>z.nz&z>, 

[0 0 2 4] 01 7tC*5(^T. /jN^VWa^OtX^'J v' 
xft&&&fr&wm&**c n=s5> F C 1 1 OtOT* 

HOtTO:. 017f(O-Qr (cell) + 
Qr (cell) ,«$fnfnf-?" 0" , " 1" izftfc 
01 5<£>|H]S&t::*5^T. 7"1/-MPL1S:0 

-ji'^w^A'f w\>mmi,titL% (ii6o©©w 

F4) . bfs; hSIBL \±.\Z*^)±.)IMC 1 

snstEH. ^ift+t/v/^Fci nc" o" a< 
so i3tesnT^fc«^jctt0i 7<DVoco«mt^:o. " 

1" ^*fS1tSnTt^fc«^^«01 7<DVi0>«JE<i:fc 
£>. CCT. mJEVofi (-Vcc. -Qr (cell) ) 
£iID. M^Cb (f-vh8BLl«?Ml) OIS 
^t^il^^>'t->^FC 1 l©tXr'J->XiiBi 
SSV = -Vcc$f«T*0. S 
/EV|«. (-Vcc. +Qr (ceil) ) SriiO. 
7j<CBOfii££$£l£m#*A'/1>'$'FC 1 l©t7,7'J 
->Xtt^iA^t)-5.*W. iS^V=-Vc c £-Ctf>E8§ 

to iffltftiiii 7 ic^-r^^t^a^rotx^'JXBi^-c 

S-B-'&fefiOtU. AO+t/V/?DFCl \ \Zteft\Z" 
0" ^'ieig$tlT^i-5i:-r-&i. 01 5»C^-TDPLSr 

BL l±lCtbT<^m)E«. ±ie^m«=+YA->^F 
CI 1 CO«^<hl^miCLT. 01 7»V R EF»«JE* t ai 
7J$n^. 01 7*^^-5 J; 
Vo<Vref<V| • • • (1) 

(DM&WmfcZnT^Z. Z\tHZJ:0. t>X7>7*S 
AMP 1 "C/t'JtJl'MC 1 IfrbOSi&fzls'T— 9 
50 (7)" 0" /" 1" ^JSilT-SClt^-e^-S. 
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[0 0 2 5] ifBCD^-V/t^DFC 1 1 <D«fc5&kX 
^U^X#ttlftg|CO^fc^CDII|li5tt, ftiZ&^tc 1 9 9 
4^ISSCC^m*2 6 8H»Ctt, tt8S«^r/f^^a> 
1*-f X*£ A 5 C <h IC «fc r> T BjggTi£> £ t IB© $ tlT H 
•5. 

[0 0 2 6] 

[f£^fi?ftL=fc5<i:-r-5SSS] L^bft^e,. ±*£b 
*:G£#<D&!sim*M * |J«'J77 W >X«JE^±775£T- 
te, uir;uco^t«#*wv>;?c9^ xco 

bfc^oT. fg££*X£'JX7-U>X«JI#. 9fl0i«# 

mi HZ^X. m&-k<D\t*>-3ZlZ 
«fc0. S^iMt/tyi'FCl li+t/V^DFC 
1 ltOkX^Ui'X^tecDffima^fcO. VrefcdM** 

7U>XtEA«S4Ttf. WMlft-?Z>Z\h\ZtzZ>. 
[0 0 2 7] -«fC^g|««:«Jt^tttllf«n 20 

tcj;D. " i" M^ffiu/s^&^Sjft^giOjE-r-?*. 

VICDfiffiffiSTtf. ^WfC" 1" S^ffibV- 

[0 0 2 8] *li!fflgWH ±fB&Pam&£8?i*U 
&1SS#:* ^ A -> * C9#tt « e. Z iz & ^3£^§S# * ^ 

[0 0 2 9] 30 

^ rt £ rt> <=> & K> . iffifB&ljtmtt*- Y /t co S 

•>$M\z&tfz>nMm<Dm*:nm n. bUib^ >j 
fBse«ffit#se«^»2oro^jc*it^m^ft» <° 

M£«J3<J-r -5 U77l/ >xmJI£5S£-r £ 'J77 

x t > yogsic j: z>mx u -t;^ «=> com^miEco^. 

-5. 

[0 0 3 0] ±IB<0^g|««:^^USM(C^t,>T, m(IB so 



10 

h^lcS^^tlTiJO. i9f3-fe>XT>XlH]SSfi. mi 

*5<ttfSg2cD*Si^£{**.. iftfBSgirosrFiciHriB^'J 
-t e »m#m^^B9iB bm±izu^m^n^z\ 

^tcS9IB'J7TU>xm£E^A*$n. mife«kr/m2 

o)^mm&^mmm^-rhz:tizj:r). 

>X*«fcD#tfi)c£tU H5fB'J7TU>XS)E%*#e^. 
MIS* * 'J -fcJKO&SSmtt* r /I CD g ^gCO^fa 

tB-t >x t > ywmz* 'J -fe JW» 6 

77l/>XiEiLT^4t5±5l:LTt)J:^. 
[0 0 3 1 ] ±IBW«^> ffiG 'J 7 r U >xmJE5!±^ 
^1^.1:^2 05^=-^^ U-fe;USr=tL. flfrfB 
^lcD^'=-^ ; &U-fe;Hi. l^©h7>yX?tlo 

*SH9fB-fe>XT>y©mi<Diffi^(Cit^^5tl. feb 

< si f- 7 >x 7 7 y- h * ^ i/Tt^wc^sn, h 

l^-f >«^^^««:*^/V>^ro-77©«T^^ 
Sft. ^!5l«^^/1->^(Ofeo-7jCD«^mi» 

m-^i—bmizmwizn. Mizm2<Dyz-*:E>) 

•CJMKSft. V-XSg^'HflfBm 1 coys— t iKOV 
-X^fcSiKStl. HK>«^75^+^/^>^CO- 
7jCD^{C^$n. s^+^/1i>^COfe-5-7jCOSg^*i 
m2cDy=-7 r l/-h^tc^$tlfc«fi£<i:LTJ;^. 
[0 0 3 2] ^eJC, H?[fBmicoy5-^^:U-tJU<&. 

[0 0 3 3] HtflBm2C0^5-^ ; t , J-fe;KO^ 

[0 0 3 4] KffBm2cr»^=-^ ; e'J-fe;i/CO+ 
[0 0 3 5] ^IB^lcoy=-^^ 'J-t;UCOh 

7 > x ^ t,%mmte*\*is5> t&t&m-rztntf-iz. 

m h 7 >i/X^ 2 CO h 7 >vX^CO H > 

*f*»»asn. ^m2coh7>^x^cov-x«STtc 



(7) 
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11. 

V». «li&&2<Dh7>i'7<9<DV-7>i% : ?iZ 

x 7 > zrmm. <& ±m * affi^mis s n * ± ? c t x t> j; 

[0 0 3 6] SSIC. SatB^2CD^5— ^'J-fc^KDh 
iSX9£&U2>&3V>b7>iSX9<D} i l"( >Sg ^tWS 

EE&5-A.z&2<Dmm&t>mm2n. ?-w&=f-\z , &4 
[0037] 3£{c. Miem2wy=-^^u-t;KDy 

ft. t>b<«h7>7.7ry-K^LT«^WlC^ 
[0 0 3 8] £<E>fC, ^IB^^EU-fe^Th'J^X^JC 

[0 0 3 9] £e>lC. WIBm2CD^'=-^ ; 6'J-fc:;i'W+ 

m&±iH\z>nj£*m'fe2 ft* £ ? icwis it *>«k 

[0 0 4 0] 5 etc. 8912^2 00^5— -fV—YU^ 
1 ©SEE WOlfr em 2 CDSffi l"*<;H;:^!&-f -5> 
lifg^fb. 99K?g2©^S-7>-hi®75tSI|l<7> 

®)E i^cm^«2 <dmi£ wouzmmz ft 5 c t m J; 

o T 99IB-t > 7. 7 > & -h® ^HHBf £ «fc z> 

[0 0 4 1] (f^ffl) ±fBCD®D©^?qtC*!^T(i. 
m 1 8 K^bJt#S#£ite®?£fiWi&DigU#&K3telH] 

u -fe;u <h ^5 - * * y -tr;Kz> 7 9 -t x ^ tc <fc o 

TU77 U-^Sffiri^IEfiifCfc-S (^^ttco^g^r 
[0 0 4 2] £>t. ^^'J-fe;K^^««:^Y/V>^i 
7 s — 9" 1" CDig£- VBLl = Vi 

0" Vbli=v 0 

t*y higl/BL 1 iCSn 5 SJEV/BLlti. 
V/BLI=V0 • • • (3) 

[0 0 4 7] J^T. ©(DjHfyncfcHT. "7— K&DW 
L4$A-f ^/l/tL. S^C^U— hiDPL2fcA 

-ru^;ut-r-s. cnicj;o, 7i/- hiDPL 2 te 

•y hS/BL 1 t*«+t/^?DFC4 1 $^UT§I 
*S£LT^-5i£i6. My hK/B L 1 ©«EE#'>L±# 50 
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*5Ct!)5Tt5©T, tJ£3fe«>«fcpJC> §ai£±6Dtfe>Oir 
* r * f9 <D 1 7. t- 'J ->X4#tt07^^*^-S 1 1» o 
[0 0 4 3] 

[0 0 4 4] Slfi^fglKW&giSfM^'JggW-Sl 

mmm&^T®&m-c$>z>. miiz&^x* ioci. 

100 2^-^X^7315188. PCI. PC2lit>h 
mzri)^*-zS\B\&. DC1. DC2ttU77l/>71 
JEEfg£|5J8&. DTC 1 1~4 2«y=-^ ; e'j-fe;u3lfi? 

H7>-7X^, DFC 1 1~4 2{J^S-^ ; E , J-t;P+ 
•V/V^T**. ION, I OTtt^-^AtBTJ 

ff^. YSW1. YSW2tt*7AM§m DW 
L 1 ~4liy;-7- KiS. DPLl~2ll^s-7U 
0 2IC, 0 1 K^LfclHjg&CDitlft^-f 5 
>93 L *— h^^T. JtTF, Hl*5«k^H2*#^L 
T. 7-KiWL l*«S«Sn. ^t'JtMC 1 1 IC 

[0 0 4 5] ys-^tUtJl'DFC 11, DFC2 
1. DFC12, DF2 2(C«. x— 9" 0" *i$>6^ 
Cfeff^SnT^S. Sfe. DFC31. DFC4 
1. DFC3 2, DFC4 2C0^ : f^mmii-tfai:-r 

[0 0 4 6] ST. <D00fflP B lTf^ h^yj^Y-v'Sfl 

yf EV B P IJgffiiti SnTUS. ^Id. ©©WH 
T*. -7-K^*Jck^^l/-hi^PL ls^)l>\Z± 
tf. /t'JtMC 1 l^f.t'7h«BLlil;f-7 

IhIKDC 1 iCfct^T. ys-^t'JtM7-HiDW 
L 2 hSPLl $:^-tl^nA< 

L, ^S-^'J-k^Stf-;/ hi/BL lCr-i'" 
0" IC«JS-rsm^®^€rffi7jT^. ±IBW(D~<3>&0W 
F B 1©®i^tC. t'-y Ki^BL 1 fcSn^mJEVBLltt, 
SI 7tC^Stl^>«JEWIB^Srffll,iT. 

• • • (2 a) 

• • • (2 b) 

0. 

V/BLl = Vo + A V • • • (4) 
£UZ>. AV©7C#^«. (1) ^U-hi^DPL200 
/W U^)US:l)IIr!-r-5. *-5>^fi (2) ^/V>?DF 
C 4 1 C0#ftte£l8gfi-r*. C0^-fn^©7jtelCck0. 

T?t±. fiH:±. 7-HfiWLl. DWL2. DWL4S 
i/-'r>~>*)UZ%;mfrr2>Z.£tLfztf, Ctl^Wfg 
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[0 0 4 8] CLOttffiT. f^FSBLl, /B LI Pal 

7 >7\bii& fflwm^ sap. sAN^nfn/wi/^ 
bl iF B imffi*^WiiitsbT. ^ ; t'j-fe^e»<o^m 

Ut*-*©" 0" /" 1" 

[0 0 4 9] •fe>X7>yiHlK-Cli<tiLfc^-5'«:^ ; & 

i, ysw2. . . . <Dz>t> l-jizfzitmm&mvivT 

/Wl/^ttT> f-^8lON, IOTSrSft 
LTttST. 

[0 0 5 0] ^€'JgIWe.A*$tX5f- 

x. mz&frT-?iztt&-r2>wima>nE.$:7 : -*mn 

8ION, IOT^btf'yhSlBLl, /BL1IC 
[0 0 5 1] <2>£AP5te. U-b-y KftfPifcS. St*, 7 
*5HT. -fe>XT>yiHlS&^^S AP. SAN^f 

n^enn^u-^^. /w^hclt. -t>7.7>7s 

AMP1, S AMP 2 £r3U88t£88tCMl^ f-> hi^'J 
:xHWI^PBL£A^l^;U<hLT. fc?j/ h*l 
BL1, /BL1, B L 2 , /B L 2 SrD-} U^UCJ 
t7 NTS. m>T, @<75«B^T. yi/-MDPL, 

iDPL2*n i >i/'<;u;Mt. c;t, ©rogBPalcote 
D«6©Rf^T«. f-yH/BLl, /BL2^D^1/ 
^-h^DPLl^A-f l/^P, -Tfd:t)^y = 
— * : £i)-t)UD i &mn#3r J rrti<'?T>F C 2 1 , DFC 30 
2 2K1" 0" tfWZ&S.tlTl-'ZZ.HZtj.Z. mWZ. 
7-HSWL1, DWL2, DWL 4 £nr> V 

[0 0 5 2] t*-y hiBL 1 ICO&^-S*^ 

f-y hl/BL 1 IZ-Z>U&2>* : £>)±)IMC 2 1 75*31 

^•/i'DFCll, DFC3 1©WI 40 
[0 0 5 3] U±WlWLfz£oiZ. *^figC0^^'J^g 

£>$#®te. 2o©y$-^ ; eut;i'© ; i i tA->?DFC 

2 1, DFC4 1£ffll^. +t/WDFC2 1BSi 

®{*+rA->^-e^tc" o" (cffl^-rsm)E«rai*L, 
mtjiy. z\ft&i)77U>xni£.t-rz>£z\?>\z$>2>. 

*t/ty?DFC2 lKJi^U -testis)— fi?iicD*r 
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Jbi$<z> (3) ^;-e#x.^>n-5Vo*M ; &'J-ir;Hg!l 

fC. +tA->?DFC4 1(l MOSh^^^W 
±i$CD (4) iC»AV»^S&<5!^T^-5. fit. 

[0 0 5 4] (ffiro^JS^) 2js%^(Dfl&©lliS^ffit 
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[0 0 5 6] *»flmi. fcjy h^^'J^^— ^SffV 

BP£«i!IttJEcD¥#c7>«G: < bU e^hMBLi. / 

BL1, BL2, /BL2€rmiHS/Ero^5i-COa)E(C^ 
P B L £ D l^JPi: LT * ^ u t;^®7 ^ -tx 

sw^pflte-rs. sitcfi, ^-co^g (tags) te^sn 

THfc<r>;&*. QfflTOTk'-yhSBLl, /BL1, B 
L2. /BL 2&mmmi£\Z-7'J^'r—. x-T-Sid^A 
•5. ©cDWratCfc^T. "7- Ki&WL 1 £/W 

U"«;HC±tf*£, h*>y S8BL 1 ^SfeSBEtcyj ^ 
r--x^n. AoA-H8PLl^«V.i* 

/■?->^FCl l\Z\t. 7*U- hiA^f-y h^©^(6] 
^SBEOiEC0(6]^i:LT. - V«om)E75t^^*. Ctl 
lC«fc0. S»+tAy^FCl l^Sty h&BL 

^n^5. <2><DMm-T?. 'J7t l^>X®»£^laIgSDC 1 
(Ci5V»T. y5-/ : EUt^7-^DWL2*A'f 

icf-?" o" ic^-r-sm^mffvo^m^^ti 

~fV— hSDPL 2€rA-r U^tt5Ci : 
ICJ:0. @2WS*f^£|^fil. f7 hl/BL 1±{CU"7 
7l'>XfffiLT" 0" ^*-UlLmBE£-fe>XT>^' 
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to o 5 7 j osutou-t:? hs&frm. Mv h&zfo 
-7\s&&mwmnsAP. san, ^hsbli, /b 

LI. BL2, /BL 2Sr-?-n-etXV ln t-rS. 

T. P L 1 = B L 1 =®jg^ffi(0^<7)m 

frfrZnJZ&OlZlsJtVimvuZm* «7-Kg|WLl£n 

LT. fcfyh»/BLl. /BL2©U^ 

+t/^^DFC2 1, DFC2 2C" 0" 

[0 0 5 8] 
[*1-1] 

® 

©S8Fb1"C7 — KSDWL 2 , DWL4^D^|/^H;T 
-5. 

[0059] «±tftwLfe§iiJs^-c«, ^flunna 

;K^g5S5^«ffi«® h 5 > 5> X ^ $ «tf -5 * -2> . 

[0060] ccDiHigs«,^(i. m3(Z7iii,?tmi?tmi 

-5. ^^'J-fe^rtgPlii^mil^S^VDCN 1. V 
D C N 2 ffiiEI^fiS: <h fCck 0 . tfJ&T-S^ - 

[0 0 6 1] 01. I4fflDFC3 1 . DFC 3 2, D 
FC4 1, DFC 4 2lCffl^-r^+r/V>^«. 

/tv^-e^itn 40 

[0'0 6 2] ±»bfc#*B»S8Ttt. 'J-7rU 

L ^-S CO*, tc A V £ in*. -5 <h t>p #5££ <h o T ^Ittfi. 
— Vofi'J 77 U>X«JES:^-A-51liJC0t'-y higS 

<t-5JCL/Tfc«t^. dCO*^co. Sdf^€:0 7*5 c tc^0 8 
{C*rT. 0 7*>«fctf0 8CD»!f£t;:.j3t^T. -hj£CD0 2 3? 

SBLlji^?|l,)TU5fiT*2.. AttWtCte. 0 7(C 
*-r«fc-3tC, 7"l'-h«DPL2^ill#l:/W l/^ 50 
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04lc^Lfc[aIg&£ffl^T. 0 8(C^Tffiif^co«fcpJC. 
■5. 

[0 0 6 3] u±. m*tt.&miz-D^Tmwi,tztf. & 

[0 0 6 4] 

©3*««*Mtu£iiT?tt. *^u-fe;p©Bi3f«#*-r 

[065©fi}<ti&taHJl] 

[01] #3£B8©-§llS6»<i©&I§m#*^U£g©. 
<) y y Is > 7>nE£5£±tE}&&StS -t)VT l"f 
(HJSS0T&5. 

[0 2] 01 iC^T^m^^^ <J§iW:<Dmft<D-m& 

[0 3] 01 IC;*-r&tS®#*^'Jg©c9ibfec9-0il£ 

[04] *^B^coft&co3lifi^cO^««:^tU^gcO 
'J 7r U>7.S)E%^lElgScO-^«*^-riHlK0T*, 
-5. 

[0 5] 04lc^-T'J 7y l'>xmmf££[ElS&£^'tf& 

[0 6] ^^©^©ll^&ro&iimf'M^Ugg© 
U 7 r W>xmffif££HS&c9-$/£{S|£^THIg&0T& 
•5. 

[0 7] 01 (C^-r^m^^^'JSSOlof^CO-CfilS: 
[0 8] 0 4(C^T'J7 7W>xmm^5felsI^*^^^ 

[09] 'j-t;uigg&c9-0ij£^-r @sat*5. 
[01 o] ^^^A-Av-^cojagmiSFpHcAHt^mffi 
V «h5i-am?^QcOM«*^T0T*S. 

[0ii] ^jfeco^ajts^^^u^to/^'j-fe^Tw- 
[012] 0i nc^-r^m^^^'j^ecosiif^cr)- 
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[01 3] vt^<D^mm^^^)^m<D^^)±:)VTu 

[015] ft*<&»BttfM ; EU8it©, 'j7 7l/>^ 

[016] 015 K^-ra ««<m * u esonf^ 

[017] /^Ut^SM^t/ty^ty^-/ 

[018] 5M!«#©*»»ttSSTHT*S. 
WL, WL1, WL2 »7— HH 

BL, BL1, /BL1, BL2, /BL2 fcf y h*l 
PL, PL 1, PL 2 ZtV—YU 

pbl \£y bm7vr*-i?twimnm 
vbp tr* myu^r— ^««* 
se, sap, san ir>xr 

DWLl, DWL 2 , DWL3. DWL 4 — 
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♦dpli, dpl2 ^5-*^ui:;ws>^-h» 

YSW1, YSW2 »9ASKA^M 
ION, IOT ^-^ft^S 

DCN1, DCN2, DCN3, DCN4 f^-*^ 

vdcni, vdc^2 y*-*^u*;w*aMfjfira 
gnd ^jfema^ 

MC, MC11, MC12, MC 2 1, MC22 ftWt 

TC, TC11 ^^E'Jir;i/h^>> ? X^ 
FC, FC11 &Rtt{Mr*/f>'^ 

dci, dc 2 y^— *^u-t;u 

DTC11, DTC12, DTC21, DTC22, D 
TC31, DTC 3 2 

, DTC4 1, DTC42 ^^ — ^^)M)V h 9 >>* 

DFC11, DFC12, DFC21, DFC22, D 
FC31, DFC32 
20 , DFC41, DFC4 2 5^5 — »J ■fe;M t */t>' 

PCI, PC 2 fcfy MI^'J^t-^HK 
SAMP1, S AMP 2 ir>XT>^[eISS 
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